Results
The literature showed that most GPs in Europe question the smoking status of all new patients but fewer routinely ask this of regular patients, or advise smokers to quit. The proportion offering intensive interventions or prescribing treatments is lower still. Factors influencing GPs' engagement in smoking cessation include GPs' own smoking status and their attitudes towards giving smoking cessation advice; whether patients present with smoking-related symptoms, are pregnant, or heavy smokers; time, training, and reimbursement are important structural factors; and some GPs lack knowledge and skills regarding the use of specific cessation methods and treatments, or have limited awareness of specialist cessation services. No single factor or category of factors explains the variations in GPs' engagement in smoking cessation.
INTRODUCTION
Brief advice by GPs is a relatively simple smoking cessation intervention. The recent NICE (National Institute for Health and Clinical Excellence, UK) review finds strong evidence that smoking cessation interventions by GPs are both effective and costeffective in terms of patient smoking outcomes. 1 The clear message from the NICE evidence is that if GPs engage more frequently in smoking cessation activity, there will be significant reductions in smoking prevalence, and associated reductions in mortality and morbidity. However, a gap persists between evidencebased recommendations for smoking cessation and actual GP behaviour across Europe. 2 A better understanding is needed of why this gap persists and how it can be narrowed.
As part of the PESCE (General Practitioners and the Economics of Smoking Cessation in Europe) project, the extent to which European GPs currently engage in smoking cessation, and the factors and barriers that influence their engagement in smoking cessation activity were reviewed. A second part of the PESCE project reviewed the nature of impact of interventions that have sought to improve their engagement, 3 while a third study examined the costs of measures to increase GP engagement and the resulting health and economic
METHOD
Two search strategies were developed, for the academic and the grey literature.
Academic literature
Five electronic academic literature databases (CINAHL, The Cochrane Library, MEDLINE, PsycINFO, and Zetoc) were searched, using a combination of free text search terms, database subject headings and MeSH terms (including 'general practitioner$', 'GP$', 'doctor$', 'physician$', 'smok$', 'cessation', 'tobacco'). Database searches were run between 22 and 26 June 2007. Results were downloaded into Reference Manager ® (version 11) bibliographic software, where anything published prior to 1990 and duplicates were deleted. The cut-off point of 1990 was selected to ensure that a sufficiently large number of articles would be found and that they would be relatively up to date. The minimum requirement for non-English papers was that the title and/or abstract had to be translated into English in the bibliographic database. Further academic references were located during the grey literature searches. Papers were assessed for relevance by title and abstract initially, or using the full text where necessary, according to the criteria described below.
Grey literature
Researchers in each country searched for grey literature in their home language using a common search protocol. The protocol required searches of websites, databases, and catalogues using the same search terms as the academic searches, and relevant people and organisations to be contacted for noncommercially published or other 'grey' literature. Searches were run between November 2006 and February 2007. Literature was required to be from 1990 onwards and to meet the criteria as discussed next.
To be included in the review of factors, studies needed either to report the extent to which GPs engage in smoking cessation activity or explore factors, of any sort, influencing this engagement. The author defined engagement in smoking cessation as any kind of intervention, including raising the topic, providing information or advice, brief intervention, counselling, referral to specialist cessation services, and prescribing pharmacological treatment. Studies that correlated the relationship between a particular factor (for example, whether GPs had received training, whether GPs smoked) and their provision of smoking cessation advice were eligible, as were studies that explored GPs' own perceptions of salient issues that constrained or facilitated their engagement. Qualitative studies were included as well as quantitative, but discussion and think pieces that did not report any original research were excluded; no other methodological quality criteria were applied. This was to ensure that the pool of included literature was as large and as widely spread across the participating countries as possible. This resulted in the inclusion of studies of variable quality and studies whose quality was difficult to ascertain from the information provided.
Data on year, country, study focus, methods, results, and types of factors studied were extracted from individual papers and entered into standard spreadsheets. Local researchers completed the data extraction for the grey literature, in English, while three of the authors undertook the data extraction for the academic literature.
Data extraction entries were coded according to a typology that identified four groups of influencing factors: GP characteristics, patient characteristics, structural factors, and cessation-specific knowledge and skills ( Figure 1 ). In view of the diversity of the studies, quantitative analysis was not appropriate, and the analysis involved a qualitative synthesis of extracted data.
RESULTS
Search record sheets were returned by 24 of the 29 PESCE project countries. Of the remaining countries, two were unable to recruit a local researcher (Estonia and Latvia) and three had recruited a local researcher but were unable to return the search record sheets (Cyprus, Luxembourg, and Spain). Five of the 24 returning countries found no eligible literature (Finland, Iceland, Lithuania, Poland, and Portugal). Dataextraction sheets were completed for studies from the remaining 19 countries.
In the included literature, the majority of studies used postal surveys to gather data, sent either to random samples of GPs or to all the GPs in a particular country or region. A number of studies used telephone interviews and very small numbers of studies videotaped consultations, ran focus groups with GPs,
How this fits in
The review brings together for the first time literature from across Europe on the barriers to GP engagement in smoking cessation. No single factor explains why GPs are not always fully engaged in this area. Lack of time, reimbursement, and structural recognition of the importance of prevention activities are important, as are GPs' own attitudes, knowledge, and skills, and, in some countries, their own smoking behaviour. Solutions will need to be multifaceted and country specific.
or analysed patient records and databases. Most studies used GPs as the only subject, while a small number included other health professionals such as cardiologists, lung physicians, oncologists, and practice nurses. Very few studies used a longitudinal design, and there was a small number of literature reviews. Eight studies covered more than one country in Europe. The vast majority of the included literature relied on GP or patient report as the main measure of GP engagement in smoking cessation.
Two hundred and five relevant articles (100 academic and 105 grey), reporting on 188 different studies, were eligible and were included in the review. Only those referred to directly are referenced in this paper, but a full bibliography is available from the authors.
Extent to which GPs in Europe engage in smoking cessation
All of the evidence included on the extent of GPs' cessation advice provision relies on patient or GP recall, rather than direct observation, a method which may yield more reliable results (although even observation can be problematic). 5 How advice provision is defined can vary across studies and be differently interpreted by responders. Furthermore, patient recall and GP recall measures may themselves produce different results, with GPs tending to report higher levels of advice giving than patients. [6] [7] [8] [9] [10] Importantly, because of differences in study methods, sampling, measures, and the year in which studies were conducted, results should be treated with caution and not seen as directly comparable. Findings also need to be understood in their particular country context. For example, what may seem a high level of advice provision in one country may not actually be so if guidelines in that country require GPs routinely to perform a certain level of activity, and vice versa.
Overall, the evidence suggests that the majority of GPs, according to their own reporting, question all new patients as to their smoking status, with studies reporting figures between 62% and 98%. 6, 9, 11 Fewer GPs report routinely asking all regular patients if they smoke and routinely advising all patients to quit, even in countries where this population-based approach is recommended. For example, self-reported rates for asking about all patients' smoking status, where these have been measured, range from 28% in Belgium 12 to 63% in England; 6 47% of GPs in Ireland are reported as 'often' raising the issue but only 1% as 'always' doing so. 9 A multicentre study across 12 European countries found that, overall, only 36% of health professionals reported always advising patients to quit smoking. 13 The proportion of GPs reporting offering more intensive interventions or prescribing treatments for cessation is generally lower still, and again also differs across and within countries. These variations are likely to reflect a number of factors, including availability of different support and treatment options, national policy and guidelines, and patient interest and demand. For example, Norwegian GPs in 2002 reported that they would offer bupropion (52%), provide self-help advice (32%), suggest a help group (9%), talk about a stop date (9%), or refer to an expert (5%) with a motivated 14 Personal counselling was the most common form of assistance (mentioned by 82% of GPs) reported in a German study, followed by nicotine replacement therapy (NRT) prescription (62%) and bupropion (51%), 15 while in a UK study, commonly reported forms of intervention were giving out leaflets (57%), providing counselling (41%), and referral to the practice nurse (41%). 16 Given that GP self-report may overestimate the amount of advice giving, it is possible that actual levels of smoking cessation advice and interventions across Europe may be lower than reported in the literature.
Factors influencing GPs' engagement in smoking cessation
As noted above, a fourfold typology of influencing factors was identified: GP characteristics, patient characteristics, structural factors, and cessationspecific knowledge and skills. Findings are reported under these four themes.
GP characteristics.
A large number of studies, mostly based on questionnaires with GPs or analysis of treatment records, explore the relationship between GP characteristics and their provision of smoking cessation advice. Research has tended to focus on two main issues, GPs' own smoking status and their attitudes towards giving smoking cessation advice, including the extent to which they feel it is part of their job, are comfortable about doing so, believe that it can be effective, and perceive it as harmful to the doctor-patient relationship. Once again, the vast majority of studies rely on GP and patient report of smoking cessation activity and smoking status. Grey literature studies suggest that around one-third of Bulgarian and Greek GPs have smoked in front of their patients, 17, 18 which implies that some GPs do not necessarily see themselves as exemplars to their patients in terms of their own health behaviour. Although some studies find that GPs generally regard themselves as role models, 19 evidence from several countries reports that doctors who smoke do not subscribe as fully to this view. 11, 12, 20 Generally, studies found that GPs who smoke report giving cessation advice less frequently than nonsmoking GPs, although not all studies supported this pattern. Studies in Austria, 21 Finland, 22 France, 23, 24 and Greece 25 all found that non-smoking GPs were significantly more likely than smoking GPs to report that they raised the issue or advise quitting. However, a recent comparative study of 11 European Union (EU) countries concluded that while GPs who smoke tended to be less frequent in advising quitting, the difference was not significant. 2 Similarly, a German study reported that GPs' smoking status did not affect the extent to which they reported counselling patients regarding smoking cessation. 26 A small number of studies have examined the relationship between GPs' own smoking status and patient smoking outcomes. One Norwegian study showed that pregnant women whose GPs were smokers had higher daily cigarette consumption (based on patient self-report and serum thiocyanate tests) than women who attended non-smoking GPs. 27 However, a French cessation intervention study suggested that once GPs who smoke were involved in smoking cessation, their own smoking-related attitudes and behaviour did not influence their effectiveness in terms of patients' self-reported quit rates. 28 
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GP attitudes towards giving smoking cessation advice.
Generally, studies find that GPs regard smoking cessation as an important preventive task, and one in which they can make a difference. 29, 30 However, for some GPs, advice concerning lifestyle appears to fall outside the traditional sphere of general practice. Evidence from some Scandinavian studies suggests that a sizeable minority of GPs do not regard discussing smoking habits, informing patients of the health risks, and assisting patients to quit as part of their role. 31, 32 There are signs of change in this area: only 9% of GPs in Norway did not consider it their job to discuss patients' smoking habits in a 2002 study, 14 compared with 29% in 1999. 32 This may reflect shifts in norms attributable to increasing national tobacco control policies after 1999, or differences in the studies' methodologies.
The skills and attitudes involved in providing health promotion and prevention may for some GPs lie outside their professional comfort zone. Thus, between 14% and 43% of Scandinavian GPs listed 'feeling uncomfortable giving information on the subject' as a barrier to giving smoking cessation advice. 32 However, a study from Norway found that the number of GPs who thought it was embarrassing to ask people about their smoking habits nearly halved between 1999 and 2001.
14 There are also indications that some GPs find cessation work unenjoyable and unrewarding. For example, an English study found that only 35% of GPs said they enjoyed smoking cessation counselling, with 38% finding it difficult. 33 However, in another study, where 85% of GPs reported feeling they were effective in persuading some patients to stop, 61% reported finding discussing smoking rewarding. 34 Grey literature studies support the view that many GPs perceive smoking cessation work as unrewarding and not meriting the effort put into it. 10, 35 One factor influencing some GPs' willingness to raise the topic of smoking is concern for the GP-patient relationship. A study in England found that the belief that giving cessation advice might jeopardise the patient relationship was significantly associated with a lower frequency of giving advice, 36 and another study reported that this was a particular concern with pregnant smokers (both based on GP self-report). 33 Similarly, in a study in Ireland, some GPs expressed the view that smoking advice could potentially damage the doctor-patient relationship, particularly with older or terminally ill patients where it would make little material difference to their health. 37 A comparative study carried out in Sweden and Slovenia found that GPs' concerns about patient self-determination and rights and a desire to avoid extreme anti-smoking positions were associated with GP reluctance to raise the topic of smoking when presented with different hypothetical patient consultation scenarios. 38 No consistent associations were found in the review between GP demographic characteristics -age and sex -and extent of engagement in smoking cessation.
Patient characteristics
Patient characteristics also have an influence on GPs' likelihood of raising the issue of cessation and offering intervention. Again, the included literature on this theme relies solely on GP report of smoking cessation activity.
Generally, GPs are more likely to report giving cessation advice where patients present with smokingrelated symptoms. For example, in an Austrian survey, 50% of GPs reported asking all patients their smoking history, but this rose to 98% where the patient had smoking-related symptoms. 21 A similar pattern was found in a Belgian study, in which 28% of GPs said they would routinely assess smoking in all patients, rising to 85% in patients with smoking-related disease. 12 A survey of 194 Dutch GPs found that while only 60% reported giving stop smoking advice no matter what the conditions, 98% would offer such advice when it was seen as a risk factor to the patient's complaint. 39 In one UK study, 97% of GPs thought their advice was more effective when linked to a patient's presenting problem, and 65% reported that linking their anti-smoking advice to the presenting complaint was one of their three most preferred approaches to discussing smoking. 34 This suggests that GPs select patients whom they consider more likely to be open to smoking advice. Qualitative studies suggest that GPs' perceptions of patients' receptivity and motivation are important influences on the decision whether or not to advise quitting. 40 Several studies suggest that GPs are more likely to report that they intervene with heavy smokers than light smokers. [41] [42] [43] Not all studies suggest a greater tendency to advise heavy than light smokers, however, 44 and there is some evidence to suggest that a number of GPs have difficulty with recognising smoking status and level of addiction. 42 Guidelines in many countries suggest that smoking cessation should be raised with pregnant mothers, and this is reflected in practice, with 91% of Scottish GPs, 45 and 94% of Dutch GPs 39 reporting in studies that they would discuss smoking cessation with this group. However, a study of English health professionals including GPs found that several had reservations about doing so, due to not wanting to cause guilt or anxiety among pregnant women, 33 and there also appears to be a lack of awareness regarding the safety of prescribing NRT during pregnancy. 46 Although parents who have young children are also identified in guidelines as a priority target, the review suggests that GPs may pay this group less attention. For example, a German study of paediatricians (including but not limited to GPs) found that only 26% of doctors reported asking if parents smoked, and only 47% of these noted this in the patient record. 47 
Structural factors
Three structural factors emerged as important in the review: time, training, and reimbursement.
Time. Studies suggest that many GPs perceive time as a major barrier to smoking cessation intervention. The proportions of GPs reporting that they are constrained from giving cessation advice by lack of time range from 74% in a study in Italy 48 to 32% in an Irish study. 9 No studies were found that correlated the actual consultation time available to GPs with their likelihood of giving cessation advice.
Training. Several studies report an association between GPs' participation in specialist training and their reported level of engagement in smoking cessation. For example, a German study found that receipt of training was significantly inversely associated with a self-reported low level of cessation activity, 15 while a large study of doctors (including GPs) in Belgium found that doctors who were trained in smoking issues reported assessing patients' stage of change more frequently than non-trained doctors, and were also more likely to report prescribing NRT. 12 Similarly, a Swedish study found that GPs who had received training/education in cessation reported higher levels than untrained doctors of cessation activities such as offering self-help material, offering follow-up support at a clinic, discussing a quit date, and advising NRT. 31 An Irish study reported an association between participation in smoking cessation training and referrals to the cessation services. 9 However, one UK study found that while 28% of GPs reported having received training, no differences were found between trained and untrained GPs in the frequency of assistance they subsequently reported giving to patients, suggesting that provision of training alone may not be sufficient to influence routine practice. 16 Levels of participation in smoking cessation training by GPs are variable but generally low, with studies reporting that only around one-tenth to one-third of GPs have received any postgraduate education or training in smoking cessation. 9, 12, 49 Although it was not part of the review's remit to examine the extent of training provision, some included studies also reported this. For example, a UK study of newly qualified doctors noted that the great majority of UK medical graduates receive little or no cessation training, and that this is a Europe-wide problem. 50 A sizeable proportion of GPs report that they would welcome further training or qualifications in cessation, in studies from a range of countries including Italy, 51 Bulgaria, 17 and Ireland. Cost and reimbursement. Several studies have examined whether GPs feel that lack of reimbursement is a deterrent to providing smoking cessation advice, or whether they would feel more motivated to provide cessation advice if reimbursement were offered. The results are mixed. A study across several European countries found that, on average, 40% gave lack of reimbursement as a reason for not undertaking health promotion, 2 but the proportions varied widely from country to country: from 7% in Spain to 64% in Croatia. 2 Of two studies in Germany, one found that only 6% of paediatricians (including GPs) cited lack of reimbursement as a reason for not providing smoking cessation advice, 47 while in the other, 37-40% of GPs agreed that inadequate reimbursement was a barrier to providing smoking cessation interventions. 15 A grey literature study in the Czech Republic reported that GPs would be interested in providing a smoking cessation clinic on condition it was paid for by patients. 52 Overall, the review suggests that there are substantial differences between European GPs in their attitudes towards reimbursement for smoking cessation.
Evidence from the UK, using a large dataset and tracking GP activity over 15 years, found that offering 'quality payments' for the ascertainment and recording of patient smoking status and the recording of smoking cessation advice increased the frequency with which GPs did both of these, based on analysis of patient data. 53 The long time frame, large sample, and use of patient records made this the most robust study of the review. However, other policy changes occurred over the same period, which may have contributed to this increased activity (for example, the increased availability of local cessation services to which GPs could refer patients), making it difficult to isolate the effect of reimbursement changes alone. Payments that are linked to individual patient outcomes -for example, €x per successful quitter -do not appear to be associated with increased provision of cessation advice (based on patient recall and GP self-report). 54, 55 It is possible that such payment schemes may encourage data manipulation and tokenistic activity. There is evidence from patient and prescription data that reducing or removing the cost of pharmacological treatments for cessation can increase GPs' prescribing or recommending of such treatments, 53,56 although some GPs are ambivalent about recommending NRT products.
57,58
Cessation-specific knowledge and skills
Finally, the review suggests that some GPs lack knowledge and skills regarding the use of specific cessation methods and treatments and have limited awareness of specialist cessation services.
A study in Italy reported that 81% of GPs said they were not aware of smoking cessation techniques based on counselling or did not regard them as effective, and only 22% considered themselves adequately informed about NRT. 48 Similarly, there is evidence that GPs both underestimate and overestimate recommended dosages of NRT, 59 and lack confidence about discussing and prescribing it, both generally 50 and in pregnancy. 46 Studies suggest that some GPs feel they do not have the skills to provide cessation counselling and other techniques. 33, 50 However, a UK study published in 2006 suggests that there is continual improvement: examining the extent to which GPs follow guidelines concerning the prescription of NRT and bupropion, the study found that the length of time for which patients were advised to take the treatment (as recalled by patients) was broadly in line with guidelines, as were other aspects such as dosage and timing. 60 The review also suggests that GPs' willingness to refer patients for specialist cessation help is related to their knowledge of such specialist services, as well as to their availability. Two studies suggest that GPs are not completely familiar with local smoking cessation services. 6, 9 This lack of familiarity, coupled with limited feedback from both smoking cessation services and patients regarding the progress made by referrals to the service, may inhibit more frequent use of smoking cessation services. Fifty-eight per cent of GPs in a UK study reported that the existence of local smoking cessation services had made it easier to raise the issue of smoking with patients, and 41% thought it had led to them increasing the number of patients they advised to stop smoking. 6 
DISCUSSION
This review represents the first attempt to bring together literature from across Europe on the extent to which GPs currently engage in smoking cessation interventions and the factors that facilitate and hinder this engagement. It shows that although many GPs do report asking about patients' smoking status and advise smokers to quit, the level of activity is variable across countries and often below what has been recommended by bodies such as the World Health Organization (WHO), 61 NICE, 1 Royal College of Physicians, 62 and WHO Europe. 63 One clear message from the review is that no single factor or category of factors explains the variability in GPs' engagement in smoking cessation interventions; therefore, solutions for influencing GP behaviour will need to be similarly multifaceted. 64, 65 Overcoming time and cost barriers remains important, 2 but these are not the only or primary barriers. GPs' knowledge, skills, and attitudes -including whether GPs personally find such work rewarding and feel it can make a difference -are also important.
Training emerges as a priority issue, with several studies showing that participation in training correlates with increased engagement in smoking cessation activity, and indicating that a large proportion of GPs would welcome continuing education in this area. The review findings suggest that smoking cessation should be included in postgraduate training for all GPs in Europe. However, training alone may not be sufficient to overcome all the barriers to providing cessation advice in routine practice, such as competing time demands or lack of system-wide recognition of the importance of such activity. 66 Contrary to some prevailing wisdom, lack of reimbursement did not emerge as the most salient barrier from GPs' own perspective, with the review finding varying levels of importance attached to this factor in different countries. Studies in other countries have similarly found that cost is not a major barrier. 67 Nonetheless, UK evidence suggests that when preventive activity is financially recognised, in conjunction with improved options for prescribing and referral to specialist services, this can lead to sustained changes in smoking cessation activity.
Although strategies to overcome the barriers to increased engagement will need to be multifaceted, the review does suggest that some factors are more important in some countries than others. Helping the relatively high proportion of GPs who smoke to quit should be a priority for some countries, as this is likely to encourage more positive attitudes towards and increased engagement in smoking cessation activity, as well as being an important preventive measure in its own right. GPs quitting also helps to send a signal to patients about the social undesirability of smoking. In some countries it will be important to tackle the perception that advising about smoking cessation is a peripheral or unimportant part of the GP's role. In other countries, the major challenge will be to help committed GPs put their interest in smoking cessation into practice through providing more specialist training, easing time pressures, or developing systems for building cessation activity into routine practice. 68 Providing more feedback to GPs on the effectiveness of cessation techniques in general and on individual patients' quitting success, may help overcome the perception that this type of work is unenjoyable and difficult. Making it obligatory in all countries to record patients' smoking status and related activity should help integrate smoking cessation into routine GP practice.
Strengths and limitations of the study
The review has both strengths and limitations. It is, to the authors' knowledge, the first attempt to search for an review literature from across Europe on this important issue. Given the dispersed nature of the research team, it is possible that the searches were conducted with varying degrees of thoroughness in different countries, even with the provision of detailed guidance and standard protocols. It is possible therefore that other grey literature remains unidentified. The review therefore cannot be considered exhaustive. The evidence that was found and included in the review is of variable quality. Much of it is grey, that is not published in peer-reviewed academic journals, and even the academic literature has many limitations, including self-selecting samples or small sample size, and the vast majority uses GP self-reports or patient reports as measures of GP behaviour. If self-reporting reflects what GPs think they do or should do rather than what they objectively do, 2 it is possible that the picture painted here of GP practice is over-optimistic. A relatively large number of studies have explored the relationship between GP characteristics, such as their own smoking behaviour or attitudes towards engaging in cessation work, and their actual engagement in smoking cessation. Again, the validity of the evidence on this relationship is limited by the reliance on GP selfreporting as a measure of activity. Literature has also explored how patient characteristics and the context of the consultation can influence GPs' decisions as to whether or not to intervene. Several studies have identified what GPs themselves see as the salient barriers to their engagement in smoking cessation interventions. Less attention has been paid in the literature to investigating the relationship between structural factors, such as how GPs are paid and how primary care is structured, and GP engagement in Review cessation. This is an important gap, which merits further attention.
Although strenuous efforts were made to facilitate inclusion of literature from across Europe, the included evidence base is still to some extent dominated by a handful of countries. There is limited evidence from southern, eastern, and 'new' European countries. This is particularly the case with the academic literature, where the requirement for papers to have title and/or abstract translated into English in the bibliographic database meant that some studies in other languages would have been omitted.
Implications for future research and clinical practice
Social norms and policies regarding tobacco differ widely between different European countries, as do health systems, the primary care context, and cultural attitudes towards prevention and health promotion. 2, [69] [70] [71] [72] [73] Recommendations for actions arising from the review will therefore require careful adaptation to the national context.
Although the evidence from some countries is limited to handful of grey literature studies, when synthesised in this review they form a large and rich body of evidence which has wider generalisability and potential for influence. The challenge for each of the PESCE countries now is to develop country-specific strategies for better encouraging and supporting GP smoking cessation activity, building on the evidence of the review.
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